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THE SARGASSO SEA. 


Frank S. Co.tuins. 


THERE seems to have always been some fascination about the 
Sargasso Sea, inducing people who had practically no knowledge of it 
to publish extensively in regard to it. The character of such publica- 
tions ranges from Janvier’s amusing and quite Munchausenish story ! 
to Otto Kuntze’s less interesting but no more trustworthy work ? 
It has been described by older authors as a vast meadow, with an 
area larger than the whole of Germany, the dense vegetation seriously 
impeding the progress of vessels. “Crescit in omnibus fere rupibus 
aqua marina apertis circa Jamaicam, aliisque Americae pluribus, unde 
a fluctibus abruptum, magnamque partem maris Americani borealis 
implet, ut pratum viride diceret spectator remotus.” * Kuntze and 
others consider it as consisting only of fragments of algae, torn from 
the shores of the West Indies, decaying and soon sinking. Most 
recent authors have held a more or less modified form of the latter 
theory, but Sauvageau * has shown its impossibility, and Borgesen ° has 
brought together the more important data of previous authors, add- 
ing his own observations in several times crossing the Sargasso Sea, and 
reaching the conclusion that the plant in question, whatever its remote 


17, A. Janvier, In the Sargasso Sea. New York. 1898. 

2 Otto Kuntze, Revision von Sargassum und das sogenannte Sargasso-Meer. Engler’s Bot. 
Jahrb., Vol. I, 1881. 

3 Linnaeus, Hortus Cliffortianus, p. 478, 1737. 

4C. Sauvageau, Le Sargassum bacciferum, la mer des Sargasse et l’Océanograpbie. Comptes 
Rendus de la Soc. de Biologie, Vol. LXII, p. 1082, 1907. 

5 F. Borgesen, The species of Sargassum found along the shores of the Danish West Indies, 
with remarks upon the floating forms of the Sargasso Sea. Mindeskrift for Japetus Steenstrup, 


no. 32, 1914. 
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origin, is now a pelagic perennial, of continuous active growth, forming 
abundantly vesicles, leaves and branches, but as far as observed, no 
fructification; the lower part continually decaying and wearing away. 
Whenever this decay reaches the base of a branch, or a fork of the 
main axis, we have two individuals, in a loose sense of the word, in 
place.of one. All this was set forth over sixty. years ago.by Harvey,’ 
but his clear and full statement in this work, which is the basis of 
North. American. phycology, has. been_ignored_by. following writers, 
who substituted their own or others’ guesses for Harvey’s personal 
observations. Bérgesen copies Harvey’s remarks in full. 

The floating species has passed under the hame Sargassum bacct- 
ferum (Turner) Agardh ? although both Turner and Agardh give as a 
synonym Fucus natans Linnaeus, Sp. PL, Vol. II, p. 1160, 1753; 
Borgesen restores the correct form, S. natans; but as the earliest 
author he could find for this binomial was Robert Brown, Proc. Linn. 
Soc., Vol. II, p. 77, 1855, and Brown did not apply it to the present 
species, he uses the form S. natans (L.) only. M. A. Howe in a review 
of Bérgensen’s paper, Torreya, Vol. XV, p. 49, 1915, calls attention to 
the use of the binomial by J. Meyen in 1838 * which gives as the correct 
form, S. natans (L.) J. Meyen. 

Boérgesen has examined the Linnaean type, and it is the common 
narrow-leaved form of the Sargasso Sea; but among the floating vege- 
tation he finds beside this, although in less quantity, another form, 
which in the paper referred to he calls S. Hystrix J. Ag., var. fluitans 
Borgs., but in a later paper ‘ raises to specific rank as S. fluitans Borgs. 

That the floating Sargassum must at some time have been derived 
from an attached plant is generally assumed, but apart from Bérgesen’s 
supposition that his new form was a variety of the attached and fruit- 
ing S. Hystriz, no one has published any serious attempt to determine 
the origin. 

The coast of southern New England comes within the range of 
Sargassum, an attached species, S. Filipendula Ag., being rather com- 
mon here. This is the S. vwgare of Harvey, Nereis Bor.-Am., part 1, 


1W.H. Harvey, Nereis Boreali-Americana, part 1, p. 54, 1852. 

;?C. Agardh, Sp. Alg., Vol. I, p. 6, 1821; Fucus bacciferus Turner, Hist. Fuc., Vol. I, p. 103, 
Pl. XLVIT, 1808. 

8 J. Meyen, Jahresbericht tiber die Resultate der Arbeiten in Felde der physiologischer 
Botanik v. d. Jahre 1837. Wiegmann’s Archiv fiir Naturgeschichte, Vierter Jahrgang, Zweiter 
Band, Berlin, 1838. 

4F. Borgesen, The marine algae of the Danish West Indies, part 2, Phaeophyceae. Dansk. 
Botanisk Arkiv, Vol. II, p. 157, 1914. 
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p. 59, as to New England localities; Hervey, Sea Mosses, p. 74; 
Farlow, Marine algae of New England, p. 103, and of various papers 
and lists, but not S. vulgare Agardh, as is pointed out by J. G. Agardh, 
Sp. Sarg. Austral., p. 120, 1889. 8S. natans is occasionally washed 
ashore from Vineyard Sound south; it follows the course of the Gulf 
Stream, and in times of strong, long-continued easterly winds, consid- 
erable quantities may be found from Gay Head to Nantucket Shoals. 
I have picked up a much battered fragment at Menauhant, in the 
eastern part of Falmouth, Massachusetts, and know of no record of 
its coming ashore farther north. S. fluitans is occasionally found with 
it. J. G. Agardh, Sp. Sarg. Austral., p. 106, writes, “radice instruc- 
tam et fructiferam ad oras Americae foederatae lectam habeo, in 
rupibus extra New Foundland.” I agree with Borgesen, Sp. Sarg., p. 
12, “That the plant should have been found ‘radice instructam’ i. e. 
attached, near Newfoundland seems so unlikely that I deem it un- 
worthy of consideration.” Incidentally it is an interesting question 
geographically what part of the United States is on the rocks beyond 
Newfoundland. I have a specimen marked “In oceano prope Terre- 
Neuve fluitantem legit Lesquereux.”” A change of labels between this 
or another specimen of the same origin, and some attached plant, may 
have been the cause of Agardh’s statement. Durant ! notes finding 
it in New York Harbor, and ineludes it among the specimens accom- 
panying his book. These specimens are of the typical form. It drifts 
ashore on the New Jersey coast,? and though there are practically no 
records of algae from Atlantic City, New Jersey to Charleston, South 
Carolina,’ in all probability it grows more frequent as one goes south. 

Perhaps the best place for the study of the pelagic Sargassum is the 
Bermuda Islands. On the voyage from New York one begins to see 
the floating patches and strips of the alga within 24 hours after leaving, 
and they continue in sight the rest of the voyage. They are every- 
where in sight as one sails or rows about the islands, and windrows of the 
Sargassum may be found about high water mark on lee shores, like the 
windrows of Laminaria on the rocky shores of New England. The 


1C.F. Durant, Algae and Corallines of the Bay and Harbor of New York. New York, 1850. 
For a full notice of this curious and long lost work, see Arthur Hollick. Proc. Staten Island 
Asso. A. & S., Vol. V, p. 85, 1915. 

27. C. Martindale, Marine algae of the New Jersey Coast, Mem. Torr. Bot. Club, Vol. I, 
p. 99, 1889. 

3 A list of the algae of Beaufort, North Carolina has been compiled by Dr. W. D. Hoyt, and 
will soon appear as a publication of the Bureau of Fisheries, Department of Commerce. 
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Sargassum is used in Bermuda for fertilizer as is Laminaria with us, 
and it is an important factor in agriculture. To one who has seen it 
only as scattered floating strips, the amount thrown ashore during 
a blow is astonishing. At the head of the narrow Inlet, near Flatts 
Village, I have known more than a hundred cartloads to be obtained 
from the mass brought in by one northwesterly gale. In my visits 
to Bermuda, April-May, 1912, and July—Sept., 1913, I was busy with 
other algae, and noticed only incidentally the floating forms; but one 
of the principal objects of my visit in Nov.—Dec., 1915, was to observe 
these floating forms. For this I had good facilities, thanks to Prof. 
E. L. Mark, Director, and Dr. W. J. Crozier, Resident Naturalist, of 
the Bermuda Biological Station. All facilities of the Station at 
Agar’s Island were at my disposal. I lived at the island, collecting at 
its shores, and by excursions in motor boats in various directions. 
As already noted, the floating material is sometimes in scattered 
irregular patches, but when there is any wind, it forms narrow strips, 
in the line of the direction of the wind. This is noted by Borgesen, 
Sp. Sarg., p. 12. “The Gulfweed is nearly always found in long nar- 
row rows arranged in the direction of the wind, and at a right angle to 
the moving of the sea.”” The last phrase is rather ambiguous, possibly 
misleading. ‘The strips are at right angles to the crests of the waves, 
but in the line of their motion, which is of course the same as that of 
the wind. He says further, “The Sargasso floats frequently so near the 
surface that tips of the leaves become emerged when moved by the 
sea.” This is an exact description of the appearance in rough or even 
slightly moving water. In calm water one sees that a frond, as a 
whole, is of a slightly less specific gravity than the water; the stem 
hes just below the surface, and as the stiff leaves are radially arranged, 
those on one side project above the surface, from one to three cm., 
thickly set over the whole patch, much like the peduncles of some 
flowering plant, Elodea or Potamogeton. It is only in smooth water, 
and when the observer is nearly on a level with the water, that this 
is noticeable, but here it is quite striking. The color is quite light, 
yellowish olive; distinctly lighter than that of the attached species 
found in Bermuda. It is darker in the lower part of the individual. 
There are several attached species at Bermuda, S. lendigerum (L.) 
Agardh being the commonest, and found on exposed shores all around 
the islands. The same storms that bring ashore the pelagic forms, tear 
off fragments or even whole plants of the attached forms, which may 
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be found scattered through the mass, on or near the shore, but there is 
no danger of a careful observer making any mistake. The plants of 
S. lendigerum and the other attached species are darker in color, never 
project above the surface, and soon decay. 

S. fluitans I found scattered among S. natans all about Bermuda; 
at a rough estimate about five per cent of the former, ninety-five per 
cent of the latter. They are quite distinct, and in the large quantity 
of both species I examined, I found no intermediate forms. Indeed 
I found that when I had shown a specimen of each to our boatman, who 
knew nothing whatever of algae, he was able to distinguish in the 
floating mass the less common S. flwitans, and bring in with his boat- 
hook as much as I wanted, without once making a mistake. S. natans 
and S. flwitans, collected together in lat. 25.58 north, long. 73.39 west, 
were distributed in Collins, Holden & Setchell, Phyce. Bor.-Am., the 
former under No. 833 as S. bacciferwm forma angustum Collins, the 
latter under No. 832b as S. bacciferwm. It is unfortunate that of the 
two forms then passing under the name of S. bacciferwm the one cor- 
responding to S. fluwitans should have been taken as representing the 
type, and a form name given to the other, which we now know agrees 
with the Linnaean type.! 

It is not impossible that S. fluctans has been derived from S. Hystrix, 
but if so, it must be a somewhat remote derivation, and the modifica- 
tions have been sufficient to justify its rank as a distinct species. The 
derivation of S. natans is probably still more remote, the differentia- 
tion greater. Among the species known to me, the one that most 
resembles S. natans is one found at Bermuda resembling S. linifoliwm 
(Turn.) J. Ag., of the Mediterranean and the Adriatic. In the Ber- 
muda plants so referred the leaves are very long and slender, as in 
S. natans, and the vesicles are not unlike. That this plant has been 
reported, as far as I know, from no other American station, is not of — 
much importance if we consider the pelagic form to have arisen long 
ago, and not now to receive any accessions from attached plants. 
That no floating form occurs in the Mediterranean, where S. linifolium 
is common, may suggest that the Bermuda plant, though resembling 
the Mediterranean species, is distinct; indeed I am still in doubt after 
examining a large number of specimens of the former, and comparing 


1 By a misprint in the label of No. 833, the latitude is given 55.58. Itis however, stated that 
the material was collected at the same time and place as that of No. 832, which has the correct 
figures of latitude, 25.58. 
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them with authentic specimens of the latter. The Bermuda plant 
grows always in sheltered places, and is rarely found floating even 
after severe storms; S. lendigerum, a very different species, inhabits ex- 
posed shores, and as already noted, is frequently mixed with S. natans 
after storms. In my last trip to Bermuda I collected a considerable 
quantity of each of the four species spoken of above, and attempted 
to rough-dry it for later study and mounting, but owing to unfavorable 
weather during the last few days of my stay, I had to pack up quite 
an amount still moist. It was more than ten days before it was un- 
packed, and I found that while the three other species were in good 
condition, all of the linzfolium form was decayed and worthless. How 
much weight should be given to these considerations as against the 
origin 6f S. natans from this species it is hard to say; it may be that 
the pelagic condition is sufficient to account for the differences. 

In considering the question of the antiquity of this pelagic form, it 
is interesting to note that at present a considerable fauna is associ- 
ated with the Sargasso Sea, quite distinct from that found on attached 
Sargassum. I have seen statements that at least fifty species of ani- 
mals have been recorded as characteristic of it, many of them seldom 
found elsewhere. This association is so well known to the collectors 
at the Wood’s Hole Biological Laboratory, that when the gulfweed is 
reported as coming near land, they go out to obtain from it a number 
of species that they keep in stock, but never find otherwise. Among 
these are the attached mollusk, Litiopa bombix, some free amphipods, 
two crabs, Planes minutus and Partunus Sayi, and most interesting 
of all, the fish Pterophryne histrio. It seems to me that the specializ- 
ation of this fish to its habitat in the Sargasswm is a strong evidence of 
the antiquity of the latter in its present condition. The markings on 
the fish closely simulate the leaves of the plant, and it has several out- 
growths, exactly like battered and bristly stalks of the plant, and 
except for protection by resemblance, of no use that we can see to the 
fish. It is practically impossible to distinguish the fish from the 
floating alga in which it lives. “The marvellous and undoubtedly 
protective coloration and configuration of this fish render it one of the 
most striking objects which appear on the coast.’’! 

The animals mentioned are displayed in the public collections of the 
Boston Society of Natural History as “Sargassum Crabs” etc. There 


1}, B. Sumner in A biological survey of the waters of Woods Hole and vicinity. Bull, 
Bureau Fisheries, Vol, XX XI, part 2, p, 774, 1913, 
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is a colored plate of the Pterophryne in G. B. Shattuck, The Bahama 
Islands, Pl. LV, 1905. In this the fish is painted in colors brighter 
than in nature, the gulfweed in duller; but even so, the mimicry is 
striking. 

Is there reason to suppose that the Sargasso Sea contains any other 
species of algae? I think that there is evidence that Ascophyllum 
nodosum (L.) Le Jolis, if not actually adapted to a pelagic life, shows a 
tendency towards it. While never found attached at Bermuda, it 
is occasionally found among floating Sargassum, indeed one is almost 
sure to find it by going carefully over any large mass of the latter. 
It is always without basal disk, and the lower part is in the same 
worn condition shown by the Sargassum. In one instance the lower 
end of the frond showed a cup-shaped cavity, caused by internal 
decay, and in this were three individuals of the barnacle, Lepas 
anatifera, an organism never recorded on Ascophyllum under normal 
conditions, and of a size indicating an age of not less than two 
weeks. This indicates only the shortest length possible for its floating 
condition. It isa common shore plant from the arctic regions to New 
Jersey on the American coast, to the Bay of Biscay on the European. 
It seems less likely that it could come from the former, crossing the 
rapid current of the gulfstream, than that it should come from Europe, 
from which a westerly current passes just south of Bermuda. As to 
its occurrence with Sargassum elsewhere, Bouvier! says, “(Ca et la, 
parmi les Sargasses, on rencontre quelques fragments de Fucus nodo- 
sus, arrachés certainement aux rivages des Canaries, de Madére ou 
des Acores.”’ 'To be-sure, Sauvageau, Sargassum bacciferum, p. 1083, 
points out that the Fucus (Ascophyllum) has never been reported grow- 
ing at the Canaries, Madeira or the Azores; but Bouvier’s erroneous 
assumption does not invalidate his record of the occurrence of the 
plant. -Bérgesen writes me “ Professor Gran: has: most kindly com- 
municated me that Ascophyllum was found in the northern part of 
the Sargasso Sea, and rather abundant.” It seems probable then 
that Ascophyllum nodosum occurs, though in quite. small quantity 
relatively, throughout the Sargasso Sea. But in one important respect 
it--differs from the species .of Sargassum; it. is frequently found «in 
fruit, sometimes luxuriantly. If, as is now generally believed, fructi-. 
fieation in algae is a response to changed conditions, usually condi- 


1 Bouvier, Bull. del’ Institut Oceanographique, 1907, No. 93, p. 35. 
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tions unfavorable to vegetative growth, its absence in the pelagic 
Sargassum is probably due to the uniformity of conditions and steady 
vegetative growth; the Ascophyllum has at any rate not reached that 
state. 

The only other plant to be considered in this connection is a Cysto- 
seira resembling C. crinita Bory, a number of specimens of which were 
found in a lot of S. natans, collected in the North Atlantic by Profes- 
sor F. H. Storer, in August, 1854, on a voyage in a clipper ship from 
Canton to New York.! The Cystoseiras are specially characteristic 
of the Mediterranean, but extend on the Atlantic both north and south 
of the Straits of Gibraltar. Sauvageau,? gives 33 species as occurring 
within this range, and considers the floating plant, while nearest to 
C. crinata, not exactly identical. The only American species of the 
genus is C. Myrica Bory, a very different plant. 

In conclusion:— The predominant species of the Sargasso Sea is 
S. natans (L.) J. Meyen; through long pelagic existence so differen- 
tiated from its original attached ancestor that the latter cannot now 
be identified; of active vegetative growth but propagating only by 
fragmentation, having associated with it a much specialized fauna. 
The Sargassum exists not as a continuous mass, but as scattered patches 
through an area in the North Atlantic bounded by the Gulf Stream, and 
its subsidiaries reaching the coast of Europe, thence south and again 
west to the point of origin in the Gulf of Mexico; fragments may be 
driven by high winds to the shores of New England and Northern 
Europe. S. fluitans Borgs. accompanies it, but in less quantity, less 
differentiated, probably more recently, from its attached ancestor, 
which may be S. Hystria J. Ag.. Of equal distribution but in relatively 
minute proportion, Ascophyllum nodosum (L.) Le Jolis is practically un- 
differentiated from the attached plant, but though floating and fruiting 
freely for weeks, probably for months, cannot be considered persist- 
ent in the pelagic condition. Finally there is a sterile Cystoseira, re- 
sembling C. crinita Bory, found once only, its status therefore uncertain. 


Nortu EastHaM, MAssacHUSETTS. 


1 For details of this collection, as also for many interesting remarks on pelagic Sargassum, seé 
W. G. Farlow, The vegetation of the Sargasso Sea. Proc. Amer. Phil. Soc., Vol. LIII, p. 257, 
1914. 

2 C. Sauvageau, A propos des Cystoseira de Banyuls et de Guéthary. Bull. Sta, Biol. Arca- 
chon, 14e année, 1912, 
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THE IDENTITY OF CIRCAEA CANADENSIS AND 
C. INTERMEDIA. 


M. L. Fernatp. 


In 1915 the present writer pointed out! that the Alleghanian plant 
which has long passed in America as Circaca lutetiana L. is not that 
species, but is rather C. latifolia Hill, Brit. Herb. 138 (1756). At 
that time he did not enter into a discussion of the other species of 
Circaea in eastern America, wishing to make further studies of the 
plants before pronouncing upon their identities. 

Besides the common C. latifolia of deciduous woods from western 
New Brunswick westward and southward, we have the more northern 
C. alpina L. which differs in very many characters from C. latifolia, and 
a third plant somewhat intermediate both in size and technical char- 
acters between the two, the plant which is passing in our manuals as 
C. intermedia Ehrh. Beitr. iv. 42 (1789). That this third plant is iden- 
tical with the European C. intermedia there seems little question, sev- 
eral sheets of European specimens showing no characters by which the 
American and European material can be separated. This plant, which 
is related to C. latifolia and to C. lutetiana in having the fruit 2-celled 
(as contrasted with the 1-celled fruit of C. alpina), and the root-stock 
slender (as contrasted with the tuberous-thickened root-stock of C. 
alpina) and comparatively large flowers, differs at the same time from 
C. latifolia in several definite characters. Its stems are comparatively 
weak and succulent; the leaves pale green and flaccid, as in C. alpina, 
broadly ovate and usually cordate, with very prominent sharp denta- 
tion; the petiole channeled or distinctly margined; the fruiting pedi- 
cels merely spreading or only slightly deflexed; the disk inconspicuous 
and not prolonged (as contrasted with the definitely prolonged cup- 
like disk of C. latifolia); and the mature fruit 1.5-3 mm. thick, includ- 
ing the long soft trichomes, and not corrugated (as contrasted with the 
strongly corrugated fruits of C. latifolia which are 3.5-5 mm. thick, 
including the strongly hooked bristles). 

That the three species are perfectly distinct there can be no question, 
although in Europe C. intermedia has sometimes been considered a 


1 Ruopora, xvii. 222 (1915). 
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possible hybrid between C. alpina and C. lutetiana. In eastern 
America the range of our three species does not coincide and there is 
little to suggest hybrid characters. C. latifolia is an essentially south- 
ern species, reaching its northeastern limit in southern and eastern 
Ontario, southern Quebec, southern Coos County, New Hampshire, 
central Maine, and southwestern New Brunswick. C. alpina is a 
boreal species, extending from southern Labrador to Alaska and south- 
ward across northern New England and northern New York, becoming 
local in southern New England and along the mountains to Georgia, 
and westward in the Great Lake region, ete. C. intermedia, although 
credited with a broad range in the 7th edition of Gray’s Manual, 
proves to be a rather local plant, characteristic of rich alluvial woods 
from Bonaventure County to Lake St. John, Quebec, and southward 
to Nova Scotia, Cumberland County, Maine, Cheshire County, 
New Hampshire, and Berkshire County, Massachusetts. In the 
greater portion of its range C’. intermedia is not coincident with both 
C. alpina and C. latifolia and it seems to be unquestionably a. true 
species which combines some of the characters of the other two. 
That the plant should not, however, be called C. intermedia becomes 
apparent upon examining the plate of Circaea in Hill’s Vegetable Sys- 
tem, x. t. 21 (1765); for there the left hand figure on the-plate is a 
beautiful representation of the Canadian and New England plant 
which is identified with C. intermedia, illustrated as a new species, 
C. canadensis, and given the very distinctive English name “ Toothed 
Enchanters Nightshade” on account of the salient teeth of the broadly 
cordate-ovate leaves. Not only in its habit and foliage does the plate 
clearly show the American C. intermedia but the flowers are of the 
correct size and the fruiting pedicels merely spreading. 

This species, C. canadensis Hill, was described with “toothed”’ 
leaves, a “native of North America; a Plant of 10 inches high, flower- 
ing in August. The Stalk is green; the Flowers are white, with a 
dash of crimson.” The crimson dash referred to comes from the 
crimson calyx which is ordinarily strongly contrasted in C. canadensis 
(C. intermedia) with the white petals. C. canadensis Hill. (1765) thus 
antedates by 24 years’C. intermedia Ehrh. (1789), and under the earlier 
name the species should be known. Whether Hill’s C. canadensis. 
was supposed by him to have anything to do with the C. canadensis, 
latifolia, flore albo of Tournefort ' which was the basis for the Linnean 


! Tourn. Inst. 301 (1700). 
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C. lutetiana, B. canadensis! is not clear for he made no reference to 
earlier publications; but since Hill’s definite use of the name was appar- 
ently the first post-Linnean use of it as a specific name there is no 
reason why it should not stand, regardless of what the pre-Linnean 
plant and the Linnean variety, to which Hill did not refer, may have 
been. 

In studying the genus Circaea in eastern America the writer has 
found the characters separating our species much more definite than 
are generally ascribed to them, and it may be of use to others to have 
the following synopsis: 


A. Stem firm, 0.2-1 m. high: leaves dark-green above, rather firm, oblong- 
ovate, shallowly undulate-dentate, rounded or merely subcordate at 
base, on subterete petioles: leading racemes becoming 0.7—2.5 dm. 
long’ in fruit: mature pedicels strongly reflexed: calyx-lobes 1.8-2.6 
mm. broad: disk cup-like, prolonged about 0.5 mm. above the perianth: 
anthers 0.7-1 mm. long: stigma subcapitate, shallowly 2-lobed: mature 
fruit compressed-pyriform, with 3-5 corrugations on each face, includ- 
ing the strong hooked bristles 3.5-5 mm. thick..... lin latifolia. 

A. Stems rather weak and succulent, 0.4-4.5 dm. high: leaves pale-green, 
flaccid, ovate, coarsely sharp-dentate, cordate or subcordate (rarely 

* only rounded) at base, on channeled or margined petioles: leading 
racemes becoming 0.15-1 dm. long in fruit: mature pedicels spreading 
or only slightly reflexed: calyx-lobes 0.8-1.7 mm. broad: disk incon- 
spicuous, rarely at all prolonged: anthers 0.2-0.8 mm. long: stigma 
deeply cleft: mature fruit club-shaped to slender-pyriform, not corru- 
gated, including the soft hairs 1-3 mm. thick. 

B. Root-stock slender, scarcely tuberous-thickened: calyx-lobes 1.2-1.7 
mm. broad: petals 2.3-3.5 mm. long: anthers 0.5-0.8 mm. long: 

fruit unequally 2-celled, including the long trichomes 1.5-3 mm. 

LICK see eats rie erm ree ni ok od cents roe 2. C. canadensis. 

B. Root-stock tuberous-thickened: calyx-lobes 0.8-1.2 mm. broad: 
petals 1.2-2.5 (rarely 3) mm. long: anthers 0.2-0.3 mm. long: 

fruit 1-celled, including the very short trichomes 1-1.5 mm. thick. 

3. C. alpina. 


~C. vaTiFo.i Hill, Brit. Herb. 138 (1756); Fernald, RHopora, xvii. 
223 (1915). C. lutetiana of American authors, not L. C, lutetiana, 
var. canadensis of early American authors, perhaps of L.  C. lutetzana, 
var. quadrisulcata Maxim. Prim. Fl. Amur. 106 (1859). C. quadrisul- 
cata (Maxim.) Franchet & Savatier, Enum. Pl. Jap. i. 169 (1875). 
Rich, chiefly deciduous, woods, thickets and ravines, St “John valley, 
Soule esiern New Brunswick, and central Maine to Minnesota, 
south to North Carolina, Tennessee and Oklahoma; also eastern Asia. 

C. CANADENSIS Hill, Veg. Syst. x. t. 21, fig. 2 (1765). C. intermedia 
Ehrh. Beitr. iv. 42 (1789). Rich low woods, oftenest in alluvium, 
Bonaventure County to Lake St. John, Quebec, south to Nova 
Seotia, Cumberland County, Maine, Cheshire County, New Hamp- 
shire, and Berkshire County, Massachusetts; also.in Europe. 


1L. Sp, PL i. 9 1753). 
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C. atpina L. Sp. Pl. i. 9 (1753). Cool woods, wet mossy openings, 
margins of streams, etc., southern Labrador to James Bay and north- 
westward to Alaska, southward through Newfoundland, eastern 
Canada, northern New England, northern New York, etc., and more 
locally to southern New England, Georgia, the Great Lake states, 
So. Dakota, etc.; also Eurasia. 


Gray HERBARIUM. 


IS ASTER TARDIFLORUS A HYBRID ? 
ARTHUR STANLEY PEASE. 


Durtinc the late summer of 1916, in the towns of Randolph, Gorham, 
and Jefferson, New Hampshire, I was on more than half-a-dozen occa- 
sions impressed by a blue-flowered Aster which I could not at once 
name. Its inflorescence at times suggested A. cordifolius, but -the 
leaves were not cordate; the involucre was nearer to that of A. puni- 
ceus, but again the shape of the leaves failed to match. It was worthy 
of remark that the plant was in each instance solitary or appearing in 
but two or three specimens, while in each case A. puniceus and A. 
cordifolius were observed, usually in some abundance, near by. These 
facts led to the suspicion that one of the numerous hybrids of the 
genus had been found, and that A. puniceus and A. cordifolius, the 
two commonest and most generally distributed blue-flowered Asters 
of the region were its parents.! 

But my interest was further aroused when the plants in question 
proved, upon analysis, to match exactly the description in Gray’s 
Manual of Aster tardiflorus L., and when subsequent comparison 
at the Gray Herbarium confirmed this diagnosis. The query, then, 
naturally arises whether A. tardiflorus is not a hybrid. Its intermedi- 
ate characters can be more clearly indicated by the following résumé 
(compiled from the Manual descriptions of the three species I have 
mentioned).? 


1 The only other blue-flowered Asters known in the region are A. macrophyllus L., A. radula 
Ait., A. foliaceus Lindl., and A. novi-belgi: L. The first two of these bear no resemblance to the 
plants in question, and the last two are of very local distribution and unknown in the neighbor- 
hood of most of the stations for the supposed hybrid. 

2 Points not noted in the Manual are enclosed in brackets. 
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i. Color of Stem. 


ii. Pubescence of 
Stem. 


iil. 


Shape of 


Leaves. 


Serration 


— 


Iv. 
vy. Inflorescence: 


Height of In- 
volucre. 


me 


Vi. 


Involucral 
Bracts. 


Vii. 


— 
= 


vill. Color of 
Rays. 


ix. Length of 
Rays. 


cordifolius [green or purple.] 
tardiflorus [green or purple.] 
puniceus usually purple below. 


cordifolius nearly glabrous (but var. Furbishiae 
Fernald densely villous). 

tardiflorus glabrous or subpubescent (but var. 
vestitus Fernald densely villous). 

puniceus rough hairy in lines [but a variety from 
northern Maine densely villous]. 


cordifolius cordate, the lower on slender and 
naked ciliate petioles. 

tardiflorus ovate- or oblong-lanceolate, narrowed 
at both ends, the lower to a winged 
[often ciliate] petiole, not auriculate 
or only obscurely so. 

puniceus oblong-lanceolate or lanceolate, not 
narrowed or but slightly so to the 
auricled base. 


All three have leaves sharply serrate in the middle. 
In all three paniculate. 


cordifolius 4-6 mm. 
tardiflorus 5-7 mm. 
puniceus 7-12 mm. 


cordifolius appressed, tipped with short green 
points, obtuse or acutish [ca. 3- 
seriate]. 

tardiflorus lax, linear or linear-subulate, subequal 
or 2-3-seriate. 

puniceus loose, thin, narrowly linear, attenuate, 
subequal, in about 2 rows, the outer 
sometimes foliaceous. 


cordifolius pale blue or nearly white. 
tardiflorus light blue. 
puniceus lilac-blue to white. 


cordifolius [rather short, for the genus.| 
tardiflorus [short to medium.] 
puniceus long and showy. 
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x. Date of Flowering. All three: Aug.—Oct. 


cordifolius E. Que.— Ia.— Ga.— Mo. 
xl. Range. tardiflorus N. B. — Pa. 
puniceus Nfd.— Man.— Ga. 


To one who examines these points it will, I think, appear that a 
plant more exactly intermediate between two quite distinct species 
could hardly be found. And this would be even more apparent to one 
who should examine in actual specimens the shape of the leaf of A. 
tardiflorus, which is the only natural intermediate that one could 
expect between a cordate petioled leaf and an oblong-lanceolate auri- 
cled one. The supposed parent-species are abundant northeastward, 
hence it is hardly surprising that this hybrid should have appeared at 
various places. Material at the Gray Herbarium, however, does not 
indicate commonness anywhere save perhaps in the vicinity of Lisbon, 
New Hampshire, where it was rather often collected by the late Edwin 
Faxon. But, as the last summer’s experience of the writer shows, 
when once one has learned what this plant looks like he may see it in 
a considerable number of places without finding anywhere more than 
one or two plants in a station, so that the numerous collections by 
Mr. Faxon need not indicate a degree of commonness that might lead 
one to regard Aster tardiflorus as an established and stable species. 

The writer would be glad to learn of the observations of others in 
regard to this somewhat infrequently studied plant. Perhaps some- 
one with facilities for the work might undertake to produce an arti- 
ficial hybrid for comparison with A. tardiflorus. 
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A NEW CARDAMINE FROM SOUTHERN MAINE. 
M. L. Fernatp. 


CaRDAMINE Longii, n.sp. Differt a C. pensyloanica: foliis simpli- 
cibus reniformibus vel suborbicularibus 0.5-1.5 cm. longis petiolatis 
basi cordatis vel rotundatis, rarissime inferioribus cum 2 foliolis latera- 
libus parvis; floribus apetalis 0.7-1.2 mm. longis subsessilibus:  sili- 
quis subsessilibus patentibus vel adscendentibus subulatis 5-8 mm. 
longis in stylum 0.5-1 mm. longum attenuatis; seminibus ovatis 
flavis brunneo-marginatis 1.2 mm. longis 0.8 mm. latis. 

Differing from C. pensylvanica in having the leaves simple, reni- 
form or suborbicular, 0.5-1.5 cm. long, petioled, cordate or rounded 
at base, very rarely the lower with 2 small lateral leaflets: flowers 
apetalous, 0.7-1.2 mm. long, subsessile: siliques subsessile, spreading 
or ascending, subulate, 5-8 mm. long, attenuate to a style 0.5-1 mm. 
long: seeds ovate, yellow, brown-margined, 1.2 mm. long, 0.8 mm. 
wide.— Maine: shaded rock-pockets and crevices covered at high 
tide, Cathance River, Bowdoinham, September 14 and 19, 1916, 

_ Fernald & Long, no. 13,698 (TYPE in Gray Herb.); also on tidal mud- 
flats of Cathance River, Bowdoinham, no. 13,697. 

A remarkable little plant with which it is a pleasure to associate 
the name of Mr. Bayard Long, the writer’s companion on many col- 
lecting trips. Differing at once from C.  pensylvanica Muhl., C. 
hirsuta L., C. flecuosa With., C. parviflora L. and their allies in its 
usually entire rounded or cordate leaves, its minute apetalous flowers 
and its very short almost sessile capsules. In the type locality the 
plant was in the shelter of an overhanging ledge and the carpet of 
plants so strongly suggested Chrysospleniwm that we at first thought 
we had found a strange species of that genus. 

On the tidal fiats and rock-pockets along Cathance River, Carda- 
mine Longii is associated with a remarkable colony of estuarine species: 
Sagittaria heterophylla Pursh (first definite station in Maine); Eleo- 
charis diandra C. Wright; Scirpus Smithii Gray, var. setosus Fernald; 
S. fluviatilis (Torr.) Gray; Eriocaulon Parkeri Robinson (found also 
on the flats of other tributaries of the Kennebec and on the tidal 
reaches of the Penobscot); Nuphar advena (Ait.) Ait. f. (the first 
known station for true NV. advena east of New York); Tullaea aquatica 
L.; Elatine americana (Pursh) Arn. (see RHopora, xix. 10-13); 
Samolus floribundus HBK. (here as on the lower Penobscot delighting 
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in cool sheltered rock-pockets, thus suggesting Primula farinosa of 
more northern regions); Bidens colpophila Fernald & St. John; and 
B. Eatoni Fernald, var. kennebecensis Fernald (see Ruopora, xix. 76). 
From this list of some of the characteristic associates of C. Long 
at the type locality it is evident not only that the plant has associated 
itself with a peculiarly local series of estuary species, but that search 
is likely to reveal it at other estuaries where some of these species occur. 


Gray HERBARIUM. 


Note on NupuHar.— In Ruwopora xviii. 90, 1916, the Local Flora 
Committee reported Nymphaea advena Ait. and N. variegata (Engelm.) 
G. S. Miller as both occurring within the Boston district. The differ- 
ences between these species have been clearly brought out by Miller & 
Standley (Cont. U. S. National Herb. xvi. 3) and further discussed 
by Fernald & St. John (Ruopora xvi. 137-141, 1914). In the latter 
article the validity of the specific name variegata is proved. 

The consideration of these descriptions shows true NV. advena to be 
an estuarine plant. It has erect leaves usually borne above the surface. 
of the water, with lobes mostly triangular, and diverging about 80°. 
The leaves are 13 to 33 cm. long and 14 to 25 em. broad; sinus 4.5 to 
10 cm. deep. An examination of the specimens in the Club Herba- 
rium from the Boston District shows none of this plant, while N. 
variegata is common. 

Prof. Conard’s careful researches on nomenclature (RHODORA xviii. 
161-4) show the validity of the generic name Nuphar for these yellow 
cow-lilies. The plant found in our region should therefore be called 
Nuphar variegatum Engelm.— CLarENCE H. KNow tron, for the Local 
Flora Committee. 


The twenty-third annual Fretp MErETING OF THE JOSSELYN 
BoTaNicaL Society oF MarIne will be held at Greenville Junction, 
July 31, 1917, with headquarters at the Piscataquis Exchange. An- 
nouncements will be sent to members and to others on request two 
weeks previous to the meeting. — Dana W. FELLows, Secretary, Port- 
land, Maine. 


Vol. 19, no. 220, including pages 61 to 76 and a portrait plate, was issued 
17 April, 1917. 
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| IMPORTANT NEW BOTANICAL BOOKS | 


COULTER’S PLANT LIFE AND PLANT USES 
By John Gaylord Coulter, Ph. D., Critic Teacher of 
Biology, University High School, Normal, Illinois. 
Edition with Cowles and Coulter’s Spring Flora 


COULTER’S BOTANICAL NOTEBOOK AND LABORA- 
TORY MANUAL. . . : - 
By John Gaylord Coulter, Ph. Da 
With loose leaf binder 


COWLES AND COULTER’S SPRING FLORA ‘ 
By Henry C. Cowles, Ph. D., Associate Professor of 
Plant Ecology, University of Chicago, and John 
Gaylord Coulter, Ph. D. 
Edition with Andrews’s Practical Botany 


| escriprive CIRCULARS SENT ON REQUEST | 


AMERICAN BOOK COMPANY 


New York Cincinnati Chicago Boston 


HOME GROWN LILIES. 


Fresh from Beds. Wild Flowers, Hardy plants of all kinds. 
Send for catalogue 


F. H. Horsrorp, Charlotte, Vt. 


OR the sake of securing abundant and good material for illustrating 

a local Flora of Quebec, the undersigned offers to exchange sets 

of Quebec Plants, authentically determined (Ottawa River Valley, 

St. Lawrence River Valley, Laurentian Mountains) for plants of the 

Northeastern States. Sets of about 400 sheets; Botrychium, Carex, 
Antennaria particularly wanted. ~ BRO. VICTORIN, 


Longueuil College, Quebec, Canada. 


Mounting Papers, Driers, Genus Covers, Collecting 
Cases, Plant Presses 
BOTANICAL CATALOG o1. DO YOU HAVE IT? 


CAMBRIDGE BOTANICAL SUPPLY COMPANY 


Laboratory . . . . WAVERLEY, MASS. .. . . Equipment 
(Mention Rhodora) 


